Introduction: Skin conditions have a negative impact on quality of life and it is necessary to quantify this impact. Skindex-29 is a self-report questionnaire developed to measure dermatology-specific quality of life. Aim: The objective of this study is to adapt this questionnaire to Polish conditions. The adaptation procedure involved the works on the linguistic content of the items and testing psychometric properties of the Polish version of Skindex-29, including item characteristics, factorial structure, aspects of reliability and validity. Material and methods: Two-hundred and ninety patients (63.4% women and 35.2% men) suffering from a range of skin conditions were recruited from several dermatological out-patient and in-patient clinics in Poland. Quality of life was measured using Skindex-29 and appropriate clinical data were collected. Results: The global score of Skindex-29 showed the normal distribution. Cronbach's α reliability coefficients were found to be high to very high for all Skindex-29 indexes. Factor analysis yielded four factors, in contrast to the original version of the questionnaire, for which a three-factor solution had been reported. Skindex-29 validity was demonstrated by showing the differences in the quality of life scores across different diagnostic categories, and between in-patients and out-patients. Skindex-29 global scores were found to be significantly predicted by the localization of the skin lesions on legs, anogenital areas and palms. Conclusions: The findings of this study support reliability and validity of the Polish version of Skindex-29, but they also raise questions to its three-factor structure.
Introduction
Most dermatological conditions can have a considerable impact on quality of life in afflicted individuals [1] [2] [3] [4] . Therefore, the need for evaluation of various quality of life domains in dermatological patients has received a growing interest and recognition for the last two decades [5, 6] . To address this need, numerous instruments have been developed to measure both disease-specific [7] [8] [9] [10] [11] [12] [13] and dermatology-specific [14] [15] [16] [17] quality of life.
Skindex-29 is one of such instruments [18] . It was developed and designed to measure dermatology-specific quality of life [19, 20] . The first version of the test was developed in 1996 in the U.S. by Chren et al. [19] . The intention of the authors was to develop a test that would make it possible to: (1) capture the differences in the impact of skin disease on quality of life in patients with different dermatological conditions, and (2) assess the changes in quality of life accompanying the changes occurring in the clinical status. The method consisted of 61 items comprising eight subscales, corresponding to different dimensions of quality of life as conceptualized by the authors. The item contents were based on extensive literature review and direct interviews with dermatological patients, dermatologists and dermatological nurses. The questionnaire was found to have high reliability, and convergent and discriminative validity [20] .
It was noted however, that the length of the questionnaire (the time needed to complete the test was about 15 min) did not encourage its implementation in routine clinical situations. Some items were also found to show low discriminative ability, and some subscales showed poor sensitivity to changes in the clinical status of patients. In consequence, the authors decided to revise Skindex [18] .
In 1997, modifications were introduced into the instrument, including elimination of the items which did not meet the psychometric requirements sufficiently. Some of the remaining items were reformulated so as to increase their discriminative ability and sensitivity to even small differences in the impact of the skin disease on quality of life. To strengthen the individual subscales, five new items were added. Factor analyses showed that three principal factors could be extracted, and these factors were taken as the basis for three subscales, replacing the former eight subscales [18] .
In this way, a revised version of Skindex was obtained. It consisted of 29 statements expressing the effects that skin diseases can have on quality of life. Items are arranged in three subscales: (1) Physical symptoms -7 items, (2) Emotions -10 items, (3) Functioning (daily activities, fulfilling social roles and interpersonal interactions) -12 items.
In a review article on questionnaires measuring quality of life in psoriasis, Skindex-29 was distinguished out of other similar instruments and highly appraised for its high conceptual and psychometric properties [21] . Reliability, as measured by Cronbach's α coefficient of internal consistency, was 0.87 for the Physical symptoms subscale, 0.94 for the Emotions subscale and 0.96 for the Functioning subscale. Pearson's r correlation coefficients -estimating repeatability between two measurements made at an interval of 72 h (the test-retest reliability) -were 0.91, 0.88 and 0.92 for Physical symptoms, Emotions and Functioning, respectively. All the subscales demonstrated sensitivity to changes in the patient's clinical status. The relevance of the item contents was evaluated by comparing the semantic content of Skindex-29 items with written statements of 591 patients, who were asked to list the aspects of skin diseases that are the most burdensome for them.
The tests confirmed good agreement between the content of the questionnaire items and the statements freely generated by patients [18] . The utility of Skindex-29 has been confirmed in studies on quality of life in patients suffering from various skin conditions [3, [22] [23] [24] .
Adaptations of Skindex-29 have already been made into several languages, including Italian [25] , Spanish [26] , Tunisian [27] and French [28] . The authors also developed an abbreviated version of the questionnaire, Skindex-16 [29] , which has already been translated into Japanese [30] .
Aim
The objective of this paper is to present the findings of research undertaken to adapt Skindex-29 to Polish conditions, in particular to present psychometric properties of the Polish version of this questionnaire.
Material and methods

The adaptation procedure
The adaptation procedure consisted of two stages. The first stage involved the works on the linguistic content of the items aimed at ensuring both faithfulness to the original and cultural adequacy to Polish conditions. The second stage consisted in the study aimed at testing psychometric properties of the Polish version of Skindex-29: properties of the items, factorial structure, aspects of reliability and validity.
The goal of the translation procedure was to maintain the faithfulness of the translated items to their English original and, at the same time, to ensure cultural adequacy of the content of the items to Polish conditions. First, the items were translated into Polish independently by 10 students of the English Philology. The obtained translations were reviewed by a committee of 14 participants of the Master's seminar in clinical psychology and the best translation was chosen for each item according to three criteria: linguistic correctness, faithfulness to the original and comprehensibility. Then, the items were back-translated by a bilingual person, with American English as his first language. The back-translations were sent to the American author of the questionnaire for conceptual review. The items evaluated as conceptually equivalent to the American ones were included into the Polish version. The items evaluated as non-equivalent underwent the same procedure of translations and back-translations with the exception that the modifications suggested by the American author were suggested to the translators. The procedure was repeated until all items fulfilled the assumed linguistic criteria of acceptability.
Scoring
The Polish version of the questionnaire adopted the same scoring method as the original American version. For each item, the respondents endorse the frequency of a given disease-related experience (never, rarely, sometimes, often, all the time), and the responses are scored on a 5-point scale. The total score is a sum of scores for all items providing an index of quality of life, it can range from 29 (high quality of life -no negative impact of the disease) to 145 (low quality of life -the greatest negative impact of the disease). The scores can also be calculated for each subscale. The time needed to complete the test is approximately 5 min. The period that patients take into account when assessing the impact of the disease on different spheres of their life is the same as in the original version -4 weeks.
Participants
To test psychometric properties of the Polish version of Skindex-29, 290 dermatological patients were recruit-ed from several dermatological out-patient and in-patient clinics in Poland. All participants were treated or sought treatment for a dermatological condition. One-hundred and eighty-four (63.4%) participants were women and 102 (35.2%) were men. Four participants (1.4%) did not provide information on their gender. The age of the participants ranged from 16 to 82, with the mean age of M = 36.14 (SD = 16.64). 12.8% of the patients were graduates of the elementary school, 11.4% -vocational school, 56.9% -high school and 14.8% -were university graduates. 4.1% did not fill in the information about their educational level. All subjects were informed about the nature of the study and they were enrolled into the study after receiving their informed consent. All patients were asked to fill in Skindex-29 and a brief questionnaire collecting basic sociodemographic and clinical data.
Results
Clinical characteristics of the sample
The participants presented with a wide range of dermatological conditions. 17.9% of the participants failed to provide information about their current dermatological condition. Table 1 presents the frequency of dermatological diagnoses in the sample. 64.1% of the patients were treated at an out-patient clinic and 35.9% of the patients were hospitalized due to their dermatologic condition at the time of the study. The duration of the disease ranged from 0.1 year to 65 years, the mean duration was M = 8.37 (SD = 10.69) years. of participants reporting the presence of dermatological lesions on particular body areas.
Descriptive statistics obtained for Skindex-29 scores in the whole sample Table 3 contains descriptive statistics for the Skindex-29 total score and subscales. The distributions of all the indexes are slightly positively skewed and platykurtic. The distributions were found to be significantly different from the normal distribution for Physical symptoms and Functioning, however the empirical distributions did not differ from the normal distribution for Emotions and the Total score.
Psychometric properties of Skindex-29 items
The psychometric properties of individual Skindex-29 items are satisfactory or high. The corrected item-total correlations ranged from 0.40 to 0.79. The mean item values are distributed closely to 2.5 which is the central value of the response scale (Table 4) .
Reliability
Reliability of the Polish version of Skindex-29, as measured by internal consistency (Cronbach's α), was high for Physical symptoms (> 0.80) and very high for the remaining subscales and the total score (> 0.90) ( Table 5) . These values are indicative of very high reliability of the questionnaire.
Factor analysis
Factor analysis yielded the four-factor solution, with the factors extracted according to the criterion of eigenvalues higher than 1.0 (Figure 1) . This solution is different from the three-factor solution reported for the original version, which was the basis for subscales development. One extra factor (factor 2) was combined of 9 items that originally belonged to the Physical symptoms and Functioning subscales. The remaining items (except for item 25) loaded on the factors corresponding to their original subscales (Table 6 ). Altogether, the four extracted factors accounted for more than 63% of variance in the test (Table 7) .
Skindex-29 scores in major diagnostic category groups
Out of the total sample, four subgroups of patients with the most frequent diagnoses were identified: patients with psoriasis (17.9% of the total sample), acne vulgaris (20.3%), warts (6.6%) and skin allergies (6.6%). Patients with other conditions were excluded from this analysis due to low frequency of their conditions, which would disabled statistical analyses. The four subgroups were compared on the scores obtained on Skindex-29. The means, standard deviations and significance of the differences between the groups are presented in Table 8 and Figure 2 .
ANOVA F-test showed statistically significant differences between the subgroups for all the indexes of Skindex-29. In each case, the highest scores (lowest quality of life) were found for patients with psoriasis, and the lowest for patients with warts. In the scores of Physical symptoms, post-hoc test showed, however, that patients with acne vulgaris did not differ significantly from patients with skin allergies, whereas the differences between all other subgroups were significant (p < 0.001). In the Functioning subscale, psoriasis patients scored significantly higher than the remaining subgroups (p < 0.001), no significant differences were observed between the remaining subgroups. In the Emotions subscale, patients with skin allergy did not differ significantly from those with acne vulgaris and warts, the remaining subgroups showed statistically significant differences. In the total score, again, patients with acne were not significantly different from those with skin allergies, however, other subgroups were all significantly different.
Skindex-29 scores in in-patients vs. out-patients
The differences on the Skindex-29 scores were also analyzed between in-patients and out-patients ( Table 9) . The in-patients scored significantly higher on all the indexes of quality of life than the out-patients, which points to markedly compromised quality of life domains in dermatologic in-patients as compared to out-patients (Table 9 and Figure 3 ).
Skindex-29 scores and the localization of skin lesions
A series of stepwise regression analyses was carried out with the indexes of Skindex-29 introduced as dependent variables, and localization of skin lesions on particular body areas (8 body areas -cf. Table 2 ) entered as independent variables. Table 10 presents the values of standardized regression coefficients and parameters of the models obtained for each quality of life domain and for the global quality of life score.
The presence of skin lesions on legs and anogenital areas was found to be a stable statistically significant predictor of lower quality of life across all three quality of life domains and the global quality of life index. Additionally, the presence of lesions on palms was a specific predictor of lower global quality of life and lower functioning, whereas the presence of lesions on the face was a specific predictor of more severe physical symptoms. The presence of lesions on legs was the strongest predictor for all quality of life indexes (β ranging from 0.28 to 0.38). The contribution of the location of the lesions to the variance in quality of life was the highest for Functioning (approximately 25% of explained variance) and the lowest for Emotions (approximately 12% of explained variance).
Discussion
Dermatological diseases have a significant impact on quality of life. Therefore, monitoring quality of life of dermatological patients is certainly an important part of clinical treatment. This gives an opportunity to improve the effectiveness of possible treatments [31] . Essential in this process is the selection of appropriate diagnostic methods, especially those already standardized and recognized by medical and psychological professionals from many countries [25, 26, 30, 32] . Such tools are commonly translated and adapted for wider use in different countries and cultures, however, in such context, their Figure 1 . Screen-plot for the factors extracted in factor analysis with the criterion of eigenvalues higher than 1. 0 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 No. of factor diagnostic value must be re-evaluated due to potential cross-cultural differences affecting their psychometric properties (i.e., reliability, validity). Skindex-29 is one of the most recognized, meticulously developed and widely utilized instruments measuring dermatology-specific quality of life. Due to its worldwide common use it has an additional advantage enabling cross-cultural comparisons of quality of life in people with dermatological conditions. The findings presented in this paper -pertaining to the psychometric properties of the Polish version of Skindex-29 -shed more light on the utility of this questionnaire in differ- 
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In-patients Out-patients Figure 3 . Differences in the Skindex-29 scores between in-patients and out-patients ent cultural environments and contribute to our knowledge on reliability and validity of this instrument. Our findings from the Polish sample of patients with a wide range of dermatological conditions varying in etiology, severity, acuity, physical and psychological burden, duration, and prognosis showed that the scores on the global quality of life index (Skindex-29 total score) are distributed across the whole potential scale and are not significantly different from the normal distribution. This indicates that patients vary significantly in their subjective quality of life and Skindex-29 is able to detect this variation.
The findings of this study also showed very high internal consistency of Skindex-29 indexes, providing more support for reliability of measurements made by these in-struments. The reliability coefficient values obtained for the Polish version are very similar to those reported for the original [18] . The psychometric properties of individual Skindex-29 items, as measured by corrected item-total correlations, were also found to be high or very high. Only three items had corrected item-total correlations slightly lower than 0.50, which is still satisfactory.
Factor analysis, which is used for psychometric instruments to test theoretical (factor) validity, yielded a four-factor solution in our sample. This finding is somewhat problematic as the original version was reported to consist of three factors, which in fact were the basis for development of three Skindex-29 subscales [18] . Three out of four factors extracted in the Polish version of Skindex-29 matched almost perfectly the three original subscales: Physical symptoms, Functioning and Emotions, however, the fourth extra factor was combined of items originally belonging to the Physical symptoms and Functioning subscales. A closer analysis of the contents of these items shows that they pertain to: (1) somatic-perceptual sensitivity (sensations of itching, irritation, adverse effects of water on the skin condition and (2) psychological sensitivity -pain or discomfort where the somatic factors affect psychosomatic functioning with a direct impact on the quality of sleep, rest, energy level or fatigue. Items 2, 4, 8 and 29, loading on the additional factor, include symptoms of the depressive type which may affect mental pain and discomfort. Whether this factor could, therefore, correspond to depressive tendencies, still needs clarification and requires further verification. It is possible that the factorial structure of Skindex-29 is not so stable and it can change in various populations. In this context, it is interesting to note that Italian researchers using mixture analysis isolated several lower-order factors within three subscales of the Italian version of Skindex-29 [33] . The extra factor found in our study may thus correspond to or consist of some more easily distinguishable lower-order factors. So far, however, we decided to stick in the Polish version of Skindex-29 to the original proposal of three factors as it will enable comparisons with results of other studies carried out worldwide.
Our study also confirms criterion validity of Skindex-29. The comparisons we made for the Skindex-29 indexes between the subgroups of patients with different types of conditions (psoriasis, acne vulgaris, warts and skin allergies) showed that Skindex-29 yielded the hypothesized inter-group differences. The patients with a more burdensome inflammatory disease (psoriasis) exhibited significantly higher scores on Skindex-29 (indicative of lower quality of life) than those with milder conditions (warts, skin allergies). Similarly, those with more severe conditions, as reflected in the need for hospitalization (in-patients), also scored higher on Skindex-29 than those with milder conditions nor requiring hospital admission (out-patients). Skindex-29 indexes also showed sensitivity to the location of skin lesions, with the location of lesions on legs, anogenital areas, palms and face being the most important for decrement in quality of life. It is of note, however, that the location of lesions was only weakly or moderately predictive of variance in quality of life (corrected R 2 from 0.12 to 0.25). This remains in accordance with other studies showing that subjective quality of life in dermatological patients is only moderately related to disease severity and psychological factors are very potent moderators of this relationship [34, 35] .
Conclusions
The study on the Polish version of Skindex-29 confirms the clinical usefulness of this diagnostic tool. The findings obtained in the Polish population of dermatological patients indicate that this method is reliable and valid, and provides an adequate measure of quality of life in this clinical group. 
